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INTRCDUCTICON
Purpose and Upjectives

The Mud Lake area in northeastern ldaho (figure 1) has long been a
center of ground-water development. Hundreds of wells have been developed
in the area to irrigate many thousands of acres of land., It is important
to know the effect of the present well development on the ground-water
resource. This information is necessary to allow for maximum development
while protecting established water rights. Knowledge of the grounc-water
resource in the Mud Lake area is alsc important in understanding the ground-
water system underlying the ESnske Plain.

Measurements of depth-to-water were cbtained in 229 wells in the Mud
Lake area 1n the spring of 1968, ten years after similar measurerents were
obtalned in the spring of 1958. Comparison of the two series of measure-
ments provides Information on changes in the ground-water resource as a
result of well development. Analysis of the 1968 data provides additicnal
information about the characteristics of the ground-water system and alds
in the study of the aguifer underlying the Snake Plain.

Acknowledgement.s

The Department of Reclamation and the authors wish to acknowledge
the assistance of the Water Resource Division of the U. S. Geological Survey
in the preparation of this report. H. ¢. Sisco, of the Survey, provided
valuable aid in analyzing the records and selecting wells to be messured.

The U. S. Geologica

[

[

Survey also assisted in conducting the spring 1968
measurements of depth~to-water.
Previous Investigations
tearns and others prepared reports on the ground-water rescurce of

the Mud Lake area in 1922, 1930, and 1939 (Bryan and Stearns, 1922, Stearns,
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Figure l.--Index map showing the area covered by this report



1930, and Stearns, Bryan and Crandell, 1939). Additicnal data was collected
by Stevens (U. 3. Gedlogical Survey) during the period 1957-61. The 1957,
1958 and 1959 water level measurements that are presented later in the re-
port were obtained as a part of the Stevens study. The discussion of ground-
water geology included in this report was asbstracted from the 1939 study of
the Mud Lake area (Stearns et al., 1939).
History and Ixtent of Ground-Water Development

Well develcopment in the Mud Lake area was initlated about the turn
of the century when irrigation of farm lands began. Many flowing and non-
flowing wells were drilled during the 1920's. A4 well Inventory conducted
in 1929 indicated over 300 wells were being used in the area (Stearns et al.,
1939, p. 5). The well development has continued to the present. This de-
velopment 1s graphically deplicted in figure 2 by increasing power demand by
pumpg for the pericd 1946-67, The estimated present ground-water discharge
in the Mud Lake areg is in excess of 200,000 acre-feet per year (Ralston,
1968, p. 4).

CROUND-WATER GECLOGY

The Mud Leke plain is bounded on the north by the Beaverhead and
Centernial Mountains, con the east by the Blg Bend Ridge, on the west by
the Lemhi and Lost River Ranges, and merges with the Snake Plain on the
south. The area consists of an undulating lava plain and a broad, flat ex-
panse of lake sediments. Cinder cones and lava buttes rise above the plain
and are the prominent topograrhic features.

Pre-Tertiary Rocks

Rocks of Mesozolce and Paleozolc age crop out in the mountains ad-

Jacent to the Mud Lske plain. Limestone, shale, sandstone, and conglomerate

of Carbonifercus and (retacecus age are present in the Beaverhead and
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Centermilal Mountains., These anclent rocks are so highly cemented and de-
formed that they are nearly Iimpermeable. Any growd water present would
orobably be limited in both quantity and arsal extent
Tertiary Rocks
Rhyolite and associated volcardc rocks of late Tertlary age cutcrop

along the mountain front to the north and east of the Mud Lake plain. These

=2

rocks are generally light colored ggmental rhyolite and welded ash flows.
Basalt overlies the rhyclite at several locatlons. The total thickness of
the Tertiary volcanic rocks is unkmown but probably exceeds 2000 feet.
Most of the wells that have been drilled into the rhyolite in the Mud Lake
area have low yields.

Sedimentary rocxks of Pliccene } age overlie the older Tertisry vol-

cardc rocks along the mountain front. These deposits have an exposed thick-

ness of approximately 500 fest and are remants of anclent alluvial fans.

The Mud Lake plain is wnderlain by large volumes of volcanic rocks.
These rocks are predominantly baszlt with a few flows of andesite. The
sources of these rocks were irnnumerable volcanic cones and fissures. Remmants
of some of these vents now form small hills on the plain. Differences in
erosion of varicus craters and numercus sedimentary interbeds indlcate the
eruption of lava took place intermittently over a long pericd of time. The
pasalts, extruded as thin, low viscosity flows, are highly Jointed and have
cavernous, slaggy contacts. These featurses, in combinatlon with lava Tubes
and blisters, provide openings for ground-water flow beneath the Mud Lake
plain. Ground water moves almost unimpeded through these rocks and yields

to wells of 4500 gom (gallons per minute) with 1ittle drawdown are common.



Lgke beds consisting of sand, clay., and silt are present near Mud
Lake. These sediments were deposited in a shallow lake formed when ancient

TR,

creeks Lo the north discharged into a structursl depression. The lake cover-—

™

ed approximatelv 140 sguare miles at its highest stape. Nunercus angular
lava boulders, present in The lake sediment
shore by lce durine the winter months., The lake sediments, which interfincer
with the yourger basalt flows, zact more as confinine beds than sgulifers., A
high water table, present nezr Mud Lake, 1s a result of the low permeability
of these sediments. Extensive delitas were formed where the creeks flowed
into the anclent lake. These deposits, consisting primerily of sand and
gravel, are located alonz the northern edee of the lake beds. Some of these
delta sediments hasve been penetrated by wells in the Fonteview and Camas
areas and vield small quantities of water.

Alluvium of both Plelstocenes and Helocens age 18 present zliong the

@

major stream vallevs and along the nill front as broad coglegscing fans.
These fans generally consist of detritus from the older sedimentary rocks

exposed In The mountains.

Structure
The Mud Iake plain is bounded To the east, north, and northwest by

highly deformed Paleczolc and Mesomole rocks. These rocks may be consildered
as ground-water barriers because of thelr low vermeability. The Mud Lake
plain is open to the scouth and west, which Indicates that any sground-water

[

flow out of the basin would probably be in this direction. The Tertiary

rhyelites have been flsxed into o larse structural depression while the
basalts of OCuaternary sge have undergone only local, minor deformaticn. The
movemertt of ground water in the Mud Lake grea Is not believed to be con-

trolled by structurel fegtures.



ANALYSIS OF DATA
The dafta used in evaluating water level changes in the Mud Lake area
are presented in table 1. The depth-to-water was measured 1n 229 wells in
the spring of 1568, One hundred and thirty-five of these wells were measured
in 1858, 28 either in 1957 or 1959, and 60 were not previcusly messured. The

locations of the wells measured are shown in figure 3.

Oround-water levels are within 100 feet of land surface beneath most
of the Mud Lake ares. The depth-to-water 1s greater than 200 feet in the
extreme northern, western and southsrn portions of the study area. The deep-
est warer levels are present in the extreme northern portion of the area where
depths—to-water exceed H00 Ffeet.

The state enginesr has besn charged by statute with the responsibility
of determining the reascnable pumping level in each ground-water area in the
state. Although several studles have been iniftiated, & reasconable pumping
level for the Mud Lake area has not yet been determined. The partial re-
sults that have been obtalned, however, indicate that the 100-foot depth-
to-water coammon To the Mud Lake area 1s above The reasonable pumpling level.

Ground-Water Flow

Contours of water level elevation using the pring 1968 data are
presented in flgure 3. The contowrs indicate that the general movement of
ground water 1ls from the northeast to the southwest. The gradient or slope
of the ground-water zurface 1s very flat (1 to 2 feet per mile) from the
vicinity of Dubcls fo the vicinity of Monteview and Mud Lake. The water
levels In this area gre oelieved to represent elther a perched ground-water
system or a dammed or constricted ground-water system. The contours of

2

water level elevation from 4520 to 4600 feet (mean sea level datum) in the



southern and western portians of the study area are believed to represent
the deeper, more general ground-water system underlying the Snake Plain.
The gradient iIn this area is approximately 10 feet per mile. The water
levels in z number of wells do not conform te elther the wpper level or the
more general lower system. These water levels range from 4700 to 4760 feet
in elevation, above the highest level 1n the lower system and 20 feet below
the lowest level in the perched zone., This intermedlate zZone might be either
a single or series of lower perched zones, or simply the downward flow of
water over the edges of the interbedded sediments.

Water-level Changes

The 1958-68 water-level changes for 135 wells in the Mud Lake area
are presented in figure 4. Water-level changes for the periods 1957-68 and
1959-68 are presented for 20 additional wells. The data do not indlcate any
general change in water levels in fhe l0-year verlod. Eighty-six percent
of the wells had changes between plus or mirus 5 feet. Only 6 percent of
the wells indlcated s water-level change of 10 feel or greater during the
10~yeasr period.

The water-level changes that have occurred may be related to the
contour map of water-level elevatlion presented in figure 3. Only mincr
waber-level changes occurred 1n the upper zone north and east of Mud Lake
and Monteview, Small rises and declines were noted in the general ground-
water system in the southern and western portlons of the study area. lMost
of the larger changes oceurred In wells that have 1968 water-level elevation

e -

ranging from 4700 to 4760 feet, the intermediate zone shown on Ilgure 4, In

1
L

order to evaluste the water-level fluctustionsg in this zone, the location,
depth, and water-surface elevation of the wells with changes greater than

5 feet are presented In figure 5. The largest areas of water-level change
i =)

-
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are along the western and southern edges of the upper zone. Declines from

i B

. at water level elevabtions

L2

5 to 29 feet have occurred in T. 7-8 N., R.
from 4756 to Y4780 feet. Rises of 5 to 15 feet are shown in T. 7 N., R. 34~
3 E. at approximately the same elevation. Other water-level changes are
shown on figure 5 to the west and south of the areas described asbove. These
decliines vary with the depth and location of the well, and the depth-to-
water.

The large changes in water-level elevation zre belleved to occur in
agulfers 1imited in vertical extent by sedimentary strata. These strata
impede the dowrward flow of water from the upper zone and form small perched
zones at lower elevations. The water levels in these small perched zones
are subject to large fluctustions as & result of changes in recharge. 'The
sedimentary strata become more discontinucus To the south and west allowing
water to move downward to the general agulfer system.

SUMMARY AND CONCLUSIONS

Water levels beneath most of the Mud ilagke area are within 100 fest of
land surface. The depth-to-water 1s greater than 200 feet in the extreme
northern, western, and scuthern portions of the study area. The depth-to-
water of 100 feet or less, common to most of the Mud Lake area, 1s above
the preliminary estimate of the reasonsble pumping level,

Contours of water-level elevation in the Mud Lake area based on the
spring 1968 measurements indicate [low from the northeast to the southwest.
Upper, intermediate, and lower zones are delineated by the contours. The
upper and lower zones have gradients of approximately 2 and 10 feet per mile
respectively, while the intermediate zone has a steeper gradient of 20 feet

per mile.



The water-level change data indicate that the ground-water levels in
the Mud Lake ares have not changed significantly durding the period 1958-68.
Eighty-slx percent of the wells measured did rot experience waber~level changes
of plus or minus % feet in the 10~year period. Most of the wells with changes
of 5 feet or more draw water from an intermedizte zone between the upper zone
at Mud Lake and the deeper more general aquifer system. The changes do not
represent a significant portion of the ground-water resource of the Mud Lake
area.

The present well development has not significantly asltered the ground-
water resource in the Mud lake area. Additvional well development can ocour
without causing widespread declines in water levels. Specific areas near Mud
Lake may, however, show local declines and rises as the recharge varies in

magnitude and location.



Well Locstion

Number

EN 32E 36
5N 33E 10
i3
7
23
5N 34E 1
9
29
5N 35E 1

&N 32E 11

6N 33E 10

6N 3LUE

[ T & ) O 8

ad
ed
bd
ad
dd
dad
bad
da
ce
bb
bd
ab
cd
ad
db
ad
da
dd
bb
aa
ed

chb

Year
Drilied

1952
1953
1853
1953
1553
1967
1950
1953
1559
1959
1956
1552
1956
1949
1965
1967
15960
1952

1957
1962

TABLE 1

HYDROLOGIC DATA

Depth of  Diameter

Well
{feet)

292

630

332
312

27
400
182

12

of Casing

?._

{inches)

&

8
&
6

o

4789.
L787.

g
9

4785.6

N784(e)
h78s(e)

4788
LT84,
4782.
4783.
L4785
h78%.

3

g

3

1968 58-68
Elev, LO~year
W.S. W.L. Change
{ feet) (Peet)
4511.0

4533.3 -1(a)
L529.9 0(a)
L5h3.7 6(a)
U527.6 Cla)
Leyy

k535.1 0(a)
L528.1 0(a)
L52y

4543 ~4(b)
Lshp

4582.0 Ola)
H567.7 1{a)
£563.7 1(a)
4681 (el

L669(e)

LE60

L5l 4 ~1(a)
4765 -1
4703.1 -15
4632

477h.1 2



TABLE 1

HYDROLOGIC DATA (Cont'd.)

1968 58-68
Depth of Diameter Elev. FElev.  10-year
Well Location Year Well of Casing 1..5.D. W.S. W.L. Change
Number Drilled (fest) (inches) {feet) (feet) (feet)
€N 348 22 ba 1 1944 262 & 4786 L4683
22 ab 2 1938 267 6 4786.6 4648 .8
23 &b 1 270 6 4785.6 4567.8 2
69 35E 1da 1 195k 375 18 4793.7 471101 1
bLaa 1 1923 185 & H785 4e14 6(b)
5dd 1 1950 204 6 4783 4002 3
Teo 1 1929 253 6 47825 L5869 4
10 eca 1 1951 130 & L782.9 hool 8 0
11 cd 1 120 6 4787.5 Logd. 8 2
12 &b 1 1966 152 16 4785 4696
12 dd 1 1567 196 8 LT84 4639
12 be 1 1965 150 18 4786 4694
IHaa 1 1947 132 6 4787.5 46954 0
15 be 1 1966 137 & 4786 4696
17 bb 1 1954 215 6 4783.8 4591.4 -5
26 ba 1 1957 307 21 4790.6 45747 0
27 &b 1 1957 350 20 4796 4559 Q
27 dda 1 260 20 4798.7 CAB64.9 1(a)
32 da 1 1955 292 & 4789.2 ABL6 7 7
33c¢d 1 1956 400 16 4792.3 45h7.g 0
6N 36E 5 adb 1 1859 190 16 4857 .4 4728,k
5 hbdb 1 188 20 hean 4743

- 18 -



Well Iocation
Number

6N 36E 6 ab

6N 37E

TN 33E

11
12
15
27
35
36
15
20

2

3

4
11
12
13
13
13
13
14
15
16
23

aa
bb
aca
baa
da
ba
ede
cbd
db

da

dd

ce

bk

bb

da
ba
ba

jsle

HYDROLOGIC DATA (Cont'd.)

Year
Drilled

1956
1957

1958
15960

1959
1955
1953

TABLE 1

Depth of
Well
(feat)
130
165

62
170

227

AW

39.
64

285
200

335
230

- 19 -

Dlameter
of Casing
{inches)

Elev.

L.3.D.
{feet)
4792.5
4820
4810

4875.3

4760

4769

4810.3
L786.4
4789.3
4750(e)
4786.2
4790

4789(e)
478s9(e)
4789(e)
h787(e)
L787(e)
L786(e)
4786

4784 (e)

1968

Elev.

W.3.
{feet)
4720.5
4743
Lysh
4723.8
4700.6
4753
4722
L7kt
brrr.s
4730
4763,1
4710
4752
4749
4750
L781
4781
4750
b711
4690
Lehy
4696

5868
i0—year
W.L. Change
(feet)

0.5

~9(b)



Well location
Number

TN 33E 23 cec
7N 3UE 3 ba

3 ba

3ecd 1

4 be

I ede 1

4 da
5 da
5 da
5 da
10 vb

10 be

13 ac 1

13 de 1

19 bb

23 aa 1

23 ba 2

23 ba

24 aa 1
24 e 1
24 vb 1
5 da 1

HYDROLOGIC DATA (Cont'd.)

Year
Drilied

1953
1953

1953

1953
1949

1958

1951

1943

TARLE 1

Depth of Diameter

Well of Casing

(feet)
52.5
75
75
67

25.1
21.6
46
65

501
51

126
72
77
2h.7

135

100
91
74

410

- 20 -

(inches)
14
30
30
30

28

30
26

Elav.

L.S.D.

(feet)

4783.
H797.
4799.

L797
H795

4791.
K792,
4789.

4789
4791

H791.
4791,
4799.
hro1.
4783.
H793.
H791.
4791,
4791,
4ro1.
L793.
4793.

9
7

4

oo

[ o TN @ 5 B Y

1

e L T & o T & o

1968

Elev,

W.3.
(feet)
4772,
4780,
L784,
L78e
4786

4784.6

(&)

[V WY

N785.

l‘“‘“i

4785.9
hrg7

L4784

H783.
4783.
4783.
4784,

a3 ~1  NO NO

(@)

4779.
L783.5
4782,
4783,

pte]

(@) \J1

4783.
h783.7
h783.3
4759.5

58-68
10~year
W.L. Change
(feet)
&
-5

O

-10



Well Location
Number

TN 34E 30 az 1

7N 35E 1
1
6
9

13
13
13
13
18
19
19
20
20
22
22
25
25
a5
26
27
27

da
db
ba
ad
ce
cc
ce
o
ce
ba
be
ehd
dd
da
ad
bb
ce
ce
ad
ab

ba

1

1

1

HYDROLOGIC DATA (Cont'd.)

Year
Drilled

1956
1557

1934
1934
1957
1958
1957
1957
1957
1853
1954
1954
1952
1954
1945
1939
1945
1934
1930

TABLE 1

Depth of Diameter

Well
{feet)

141
174

203

30
112
19
36
132
105
160
58
95
36
45
83
65
65
65
30
30

of Casing
{inches)

4o
18
24

30
26
18
24
24
24

26

[US BN O . T~ A T W W

PO

LRt

1968

Elev.

W.3.
(feet)
4775.4
4784.2
4790.0
Br77
L786
u7gz.1
4r82.0
4785.2
478h.1
Lrrs.7
4783.5
hrsd
4782.8
4780.3
4785.6
§782.2
H781.7
4779
L776.0
k783
4781.7
4783.

1

58-68

L0-year
W.L. Change

(feet)

1(b)
-4

5(b)



Well Location
Number

TN 36E 1

no

[ B 0 O o T

10
10
12
13
13
15
22
23
25
27
29
31
32
32
33

3]

ad
a2
be
bb
aa
db
bb
aab
dd

ade

ad

ch

abd

be

ad

dob

bab

bb

adg

HYDROLOGIC DATA (Cont'd.)

Year
Drilled

1961
1954
1966
1956
1947

1947

TABIE 1

Depth of Digmeter

Well of Casing

{feet)

- 27 -

{inches)
8
20
12
14
10

24

(2

1968

s
(feet)
4789.3
urg2
4789.6
4789.3
4788.2
L789.4
4788.3
hre7
h782
4793
h7e7.4
4787.5
4787.0
bres.3
4786.4
4767.1
b759
4782.8
H759.7
4783.8
4781.4
4748

W

58-68
10-year
L. Change

(feet)

1
7(b)
1
0

O



TABLE 1

HYDROLOGIC DATA (Cont'd.)

1968 58-68
Depth of Diameter Elev. Elev. 10-year
Well Location Year Well of Casing L.S.D. W.S. W.L. Change
Nurber Drilled (feet) (inches) (fest) (feet) (feet)
7N 36E 33 ¢cb 1 1651 367 13 4808.0 h782.7
34 aa 1 1966 150 16 hE20 4746
35 ace 1 160 20 4816 4754 2
TN 37E 4 ade 1 1964 135 20 4858 4787
5 cbe 1 135 6 4o08. 4 47839.1 1
5 dec 1 1963 205 20 4919 4791
8 ach 1 1964 115 20 4855 4701
10 cad 1 1967 242 20 Lgusg 4789
14 ebe 1 1922 93.3 5 4863.8 4787.7 1
28 ced 1 1960 135 8 L8ag.5 4784.6
8N 32F 12 ad 1 1957 235 20.75  L980(e) 4717 0
BN 338 1ba 1 1964 214 20 4810(e) L7ug
Jaa 1 1562 385 20 4809(e) Loo7
bvb 1 1964 4og 20 Lgiz(e) 4syo
9da 2 8 4809(e) 4715
10 b 1 1963 338 20 4810(e) 4689
W0ea 1 1966 200 16 LE8og(e) 4737
14 ap 1 1953 245 18 4806.6 47sh .4 7
i5ab 1 1959 220 20 L&a7 4733
iH de 1 1560 200 20 4805 4745
17 bb 1 1863 400 20 LB815(e) 4587
20 ¢cb 1 1958 250 20 4875 4644 -1

_23._



TABLE 1

HYDROLOGIC DATA {(Cont'd.)

Depth of Dlameter

Well Location Yegr Well of Casing
Number rilled  (feel) {inches)
BN 33E 22 ba 1 1956 260 20
24 pa 1 1955 BL 1

8
8

24 ea 2

Foumrd

25 ce 1 1914 16

26 ca P 1995 68 20
26 ad 3 1947 28 6
27 aa 1 1957 350 20
27 da 1 1952 35 50

L
e
i}
2
? wal
s
e
T
i
-
!
[

[

BN 3UE 9 dec 1 1958 1ol 18

9 de 2 1956 114 0
i1 de 1 1855 118 24
31 dd 1 1955 129 2h
ibep 2 1957 118 20
Wen 1 1955 78 34
15 da 1 A8 24
15 dea 1 1954 93 24
17 do 2 1927 97 10

ot
<0
g
[£4
g
fu]
)
W
e
3
LI
Yok
(8.0}

O

(-

LI

[

;M.AJ

!_NJ

[O)



Well Location
Number

8N 3UE 18
i3
20
20
21
21
22
23
23
26
27
27
28
28
28
29
31
31
33
34

8N 35E 29

ca
ac
bd
da
ab
da
aa

be

ba
ca
ba
aa

oo

1

1

8N 36E G acc 1

HYDROLOGIC DATA (Cont'd.)

Year
Drilled

1947
1953
1850
1946
1956

1953
1953

1955
1955
1954
1953
1946
1954
1938
1947
1943
1954

1955
1914

TABTE 1

Depth of Dlameter

Well of Casing

(feet)
40
55

310
46

73

30.8
48
74
365
67

- 25 -

{inches)
16
16
20
22
26
24
30

24

24
24
24
31
20
iz
24
18
24
30
24

Elev.,

1L.3.D.

{feet)

4811

1968

mlev,

W.5.
{feet)
L78E
L785.6
4785
4785,
4776.
4756,
4786,

I I v

f ND

4787.
4788
4789.0
4790
L785.6
4784.2
L781.4

4786.2

478z2.0
478k
4785.1
4675.8
4797
b8t
Lra4

58-68
10~year
W.L. Change
{(feet)

16(b)
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Well Locafion

Number

33 cbb 1

10N 34E 22 cc

31 cc

10N 35E 6 da

8 bb

13 co .

10N 36E 21 ca

11N 3RE 15 ce

(a)
(b
(e}

31 bd

36 ad

1

1

1

1

1

HYDROLOGIC DATA (Cont'd.)

Year

TABLE 1

Depth of Diameter

Well

Drilled {feet)

1962

1954
1044
1949

1903
1960
1556

1957 Measurement

1958 Measurement

155
525
189
229
360
370
615
254
330
416

Land Surface Elevation Hstimated

- 27 -

of Casing
(inches)

12

[O2TE © & 2 & A U @ S

10

20

Elev.

L.5.D,

{feet)
4865
5021
4916
5262
5253.9
5151
5148.6
5440
5362
5307.6

1968 58-68
Elev. 10-year
W.5. W.L. Change
(feet) (feet)

h787

4756

L7hl 2(b)
5128 0
Lg98.7 1
L9l ~2
4791.5 4
5223

5125 4
4896.,9 22{a)
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